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Summary
Objective: To develop and assess a stable method for ascertaining the placement of intraarticular injections for osteoarthritis (OA) in the hip
and knee.
Methods: Injections into the hip or knee joint with e.g. hyaluaronan or cortisone were performed under the guidance of ultrasound. For this
purpose an Acuson Sequoia apparatus and a 8–15 MHz transducer were used. After perforation of the capsule with a 21 G needle, 0.5–1 ml
of asmospheric air and 1 ml lidocain 1% was injected with simultaneous recording of the ultrasound signals. This procedure was undertaken
before the injection of the medication through the in situ needle.
Results: In the hip joint the injected air could readily ascertain the placement of the injection with a sharp echoic contrast forming on the
ultrasound picture respecting the joint cavity. In the knee joint the procedure gave the best results in joints which have a small amount of fluid
in either the suprapatellar bursa or in a pouch regularly observed over the lateral joint margin. However, also in some so-called ‘dry’ knee
joints the air could be traced in the bursa by ultrasound.
Conclusion: By the injection of air, it is possible to test the placement of intraarticular injections in both hip and knee joints. This procedure
will give a supplementary documentation of the injection as compared to a mere ultrasonographic demonstration of the position of the needle
in the joint. The method is proposed as a tool for both learning purposes and quality assurance in daily therapy. © 2001 OsteoArthritis
Research Society International
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Some uncertainty has been reported regarding the place-
ment of injections in joints1. We reported earlier of a
mini-arthrography by injecting air into knee joints, which
may give exact evidence of the where the injection is
placed2. The exact placement of injections of both gluco-
corticoids and hyaluronan is important for the effect of the
therapy as well as for avoiding local adverse effects of the
medication.
While injections in the knee joint usually are performed
without documentation, injections in or aspiration from the
hip joint have mostly been performed with radiographic
guidance3,4. This procedure, however, implies a certain
dosage of radiation to the patient and requires the assist-
ance of the Department of Radiology.
Air is highly echogenic in ultrasound and guidance of
needle placement in organs5 or in fetal injections6 by
injection of air while scanning was proposed years ago.hosp.dk
512More recently the method has been proposed for guidance
of injection in the native hip7. However, the application of
this technique has never gained widespread use.
The present study was undertaken to evaluate a
simple method in the rheumatologic outpatients’ clinic for
ascertaining the correct placement of injections in either hip
or knee joints by the use of a small amount of atmospheric
air under the guidance of ultrasoundReceived 18 July 2000; revision requested 12 October 2000;
revision received 14 November 2000; accepted 22 January 2001.
Address correspondence to: Henning Bliddal, Professor, MD,
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Copenhagen 2000 F, Denmark. E-mail: henning.bliddal@fh.Patients and methods
Patients with osteoarthritis (OA) (ACR criteria) of the
hip (mean age 60, range 45–87) or knee (mean age 68,
range 43–87) were referred from their general practitioners
for medical intervention against pain. The patients were
examined by ultrasound before and during an injection in
the joint. In the knee patients this included ‘dry’ OA with no
clinically detectable effusion. All knee and hip injections in
the department were documented by ultrasound and con-
secutive patients were included. In the study period 11
injections were performed in four patients with hip OA and
184 injections in 37 patients with knee OA.
Criteria for exclusion were skin lesions and other risk
factors of infection, or therapy with anticoagulants.
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An Acuson, Sequoia® mountainview, CA, U.S.A. was
used for the procedure. The procedure was performed
routinely in the outpatients’ clinic by the authors. The
examination of the hip joint was performed with an 8 MHz
linear transducer (15L8W) and the examination of the knee
joint was performed with a 13 MHz linear transducer
(15L8W).INJECTION TECHNIQUE
Knee joint. This procedure was performed by the ultra-
sound operator and one assistant. With the patient in
supine position and after skin disinfection twice, a needle
(gauge 21, 0.8×50 mm) was inserted from the lateral
aspect of the joint at the superior margin of the patella (Fig.
1). If evidence showed that fluid was present in the supra-
patellar synovial bursa as a low echoic mass on ultrasound,
the needle was placed in this position just above the
patella. In this case, the needle could be traced from 1 cm
below the skin surface to the bursa.
If the bursa was not discernible on ultrasound the needle
was inserted from the lateral aspect of the knee just under
the patella and placed in the joint cavity. With this traditional
approach the needle is covered by bone and can not be
detected on the screen. Air injected inside the joint cavity
will move to the suprapatellar bursa, thus making it visible.
The placement is dependent on the experience and skill of
the doctors performing the manoeuvre, while the ultra-
sound may add to the documentation of the placement of
the injection.Hip joint. With the patient in supine position and after
skin disinfection twice, a needle (gauge 21, 0.8×80 mm)
was inserted anteriorly 8–10 cm under the inguinal liga-
ment towards the anterior/inferior capsule below the fem-
oral head (Fig. 2). By ultrasound the needle can be traced
from 1 cm below the skin surface all the way to the joint.
After aspiration of joint fluid from the site, a mixture of
1 ml lidocaine 1% and 0.5–1.0 ml air was injected in the
joint. Atmospheric air from the room was used, although, air
from an ampoule (e.g. ampoule with saline and air) could
be used. The ultrasound pictures of both the aspiration and
the injection of air were recorded as evidence of the
placement.ETHICAL CONSIDERATIONS
Injection of air in the knee as well as the hip injections
were approved by the local Ethical Committee.ResultsFig. 1. Knee injection: the position of the ultrasound probe is parallel to the needle insertion in this patient with knee OA.KNEE JOINT
In the joints with significant effusion (129 injections), both
the aspiration of the joint fluid and the subsequent injection
were clearly visible on the ultrasound screen assisting the
procedure to be as complete as possible [Fig. 3(a)]. It was
noted that by no means all joints (40 injections) had an
amount of joint fluid that allowed aspiration, even with this
very exact method of recognition. However, in these cases
also the injection could easily be monitored on the screen
Fig. 2. (a) Hip injection: The ultrasound probe is placed parallel with the axis of the femoral neck. (b) The needle is inserted steeply into the
joint just below the femoral head at the synovial capsule (see Fig. 5).
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immediately and evidence of the placement was present for
only a few seconds.
In the ‘dry’ knees (15 injections), the diffusion of air into
the suprapatellar bursa could be seen in all cases tested on
the screen [Fig. 4(a),(b)] making certain the correct position
of the needle before the injection.HIP JOINT
The position of the needle was evident on the screen
[Fig. 5(a)]. In our experience fluid could very seldom be
aspirated from this joint. However, the injections of air into
the joint could be demonstrated in all cases and were
monitored for a rather long period afterwards with the air
lying in a small brim along the joint surface [Fig. 5(b)].Fig. 3. Transverse ultrasonographic scan of the suprapatellar bursa of a knee joint of a patient with osteoarthritis. Fs=Femoral shaft. (a) A
small effusion (Fl) is present in the pouch. The needle is placed in the fluid (arrow). (b) The same picture immediately after injection of 0.5 ml
of atmospheric air (small arrows). (c) Position of the probe.Discussion
When preceded by aspiration of joint fluid an injection
given through the same needle will in most cases be quite
accurate. However, even in these cases some of theinjections may be placed outside the joint1. The present
study was performed to test a procedure for a continuous
on-screen monitoring of aspirations and injections guided
by ultrasound. Our results indicate that injections in hip
joints may be performed with this method although this joint
is usually without effusion. The correct placement of injec-
tions in knee joints with effusions can be verified as well in
cases of ‘dry’ knee joints as in cases of joints with effusions.
The crystals of triamcinolone or methylprednisolone are
echogenic by themselves and may be seen by ultrasound if
steroid injections are used in active OA8,9. Other intra-
articular medications, e.g. hyaluronan, may have a more
prolonged action on knee joints10–12 and hip joints13, but
involve several weekly injections. Intraarticular placement
of the hyaluronan is definitely of importance for the effect of
this therapy, and for this purpose we suggest the use of
atmospheric air in very small quantities to ascertain the
correct position of the needle prior to the proper injection. A
drop of crystalline steroid may also be used if the patient
accepts this combination therapy.
Previously, fluoroscopy has been used for hip injections,
and while the radiation dose may not be significant after a
single radiogram, repeated injections with this procedure
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contrast media are costly and may not always be mixed
with other substances for injection. In our experience
atmospheric air can readily be added to the medications
most commonly used2.
Air arthrograms of the knee joint were considered safe14
even with the application of much larger volumes of air than
the 0.5–1 ml used in our procedure. In the original report of
air used for ultrasound-guidance of fetal transfusions the
amount of air used was also 0.5 ml and no adverse events
were reported6. In a ‘worst-case’ scenario of inadvertent
intravenous injection of air no adverse events have been
described with air quantity of the same magnitude15 and, in
general our procedure would not be expected to be of
harmful potential16. In the case of a knee injection, all
vessels can be visualized easily by ultrasound, and
especially with the Doppler technique no doubt is left about
the nature of non-echoic cavities, which are, in all cases,
distinguishable from vessels. The hip joint lies beneath
large vessels, but they are not in the pathway of the
injection used in our procedure. However, the proximity of
vessels to the joints stresses the importance of a safe and
stable technique. Such a technique is provided by the
ultrasound method with the possibility of simultaneous
on-screen monitoring of injections.
The present results indicate that the procedure may be
extensively used for the documentation of the placement of
intraarticular therapy in OA of the knee and hip joints.Acknowledgment
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